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Science, research and development have shown a considerable growth during
the last decades. This growth can be i l lustrated from various viewpoints.
A quantitative analysis of the growth of science is given by de Solla Price. He
discusses the very rapid exponential growth of science - greater than that of
population or of economy - in terms of groMh of scientif ic productivity,
growth of talent {doubling every ten to fifteen years) and groMh of ex-
penditures (unti l l  that t ime doubling every 5/z years).r
Another i l lustration of the growth of science and scientif ic knowledge is the
growth of differentiatron within the scientific field, as can be seen from the
growing number of  subdisc ip l ines and specia l isms in a lmost  every branch of
science and research.
Servan Schreiber lays stress on the growth of application, particularly demon-
strated in the acceleration of the'application cycle': the time lag between a
scient i f ic  f ind ing and i ts  industr ia l  explo i ta t ion has decreased in the last
centuries from about a hundred years to about f ive to three years.2
Brooks -  in  a repor t  for  the O.E.C.D.3 on 'Science,  Growth and Society ' -
signalizes a changing attitude towards science and technology, pointing out
that science and technology are becoming subject o crit icism:
I t  is  real ised that  the immense socia l  benef i ts  that  have f lowed f rom science and techno-
logy are somet imes accompanied by socia l  d isbenef i ts .  Thus,  pol ic ies concerned wi th
science and technology in the next  decade wi l l  have to take into account,  much more
expl ic i t ly  than in the past ,  the benef i ts  and disbenef i ts ,  actual  and potent ia l ,  that  may
resul t  f rom the appl icat ion of  sc ience or  the deployment of  technology.4
A main feature of his approach is to consider science policy as an integral
factor  in  overal l  publ ic  pol icy,  in  the convict ion that  sc ience pol icy cannot  be
rightly understood and directed unless its role in the framework of such a
broader pol icy is  suf f ic ient ly  c lear .s  In the O.E.C.D.-repor t .  a  new. more
comprehensive framework is suggested.
As early as 1964, Weinberg stresses a similar need of a broader consideration
of  R&D pol icy-making issues.  He p leads that
where a piece of  research is  done to fur ther an end which society has ident i f ied as
desirable,  support  for  th is type of  sc ient i f ic  work should be considered as part  of  the bi l l
for  achieving the end,  not  as part  of  the 'sc ience budget ' .6
In fact .  he proposes to d iscuss pr ior i t ies of  ends and goals,  rather than
pr ior i t ies of  R&D. However,  he qual i f ies the cr i ter ion of  'soc ia l  mer i t 'as the
most controversial of 'criteria for scientif ic choice'.7
In l ine with the growth of R&D, a growing interest has developed in the study
of the R&D process, called 'research-on-research', 'science on science', etcete-
ra.
Rubenstein gives a rough working def init ion of research-on-research:
systematic studies of the research and development process for purposes of increasing
knowledge about the R&D process and/or as an aid to decision-making a d policy
formation.8
ln this age of growing impact of science on society, there seems to be a
growing interest in the various types of R&D decisions: how are they made
and how should they be made?
On the basis of descriptions of the R&D process as given by Rubenstein and
others, this process can roughly be divided into two main subprocesses:
1) a group of initial R&D policy-making stages, including activities as: stating
organizational objectives, technological forecasting, problem formulation,
decision-making on priorit ies, general budgeting, team formation,
formulation of research projects, and choosing the general research
strategy;
2) a group of R&D executive stages, including activit ies as: 'doing the
research' (design of experimental approach, collection of data, statistical
operations, etcetera), and the general management of research projects.e
The first subprocess may be expected to have a great impact on the content
as well as the form of the second subprocess. First of all, i t should be obvious
that the identif ication of problems and challenges, and the decision about the
priorit ies influence the content of the R&D program. Moreover, a more
detailed specification of problems and challenges and of the disciplines
involved, which lead to the design of concrete R&D projects, wil l have
important consequences for the approach, the results and the application
outlooks.
Particularly the rapid application cycle mentioned before, stresses the
importance of R&D policy-making: in present t imes bad decisions in R&D
policy-making may lead to undesired consequences very quickly. Therefore,
the process of R&D policy-making seems to be very important for the
development of science, technology and society in general.
Since the object of this study is the phenomenon of human bias in R&D
policy-making, the R&D policy-making process as such wil l be discussed in
the next chapter.
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